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In this paper, we study an efficient and practical method to solve the hyperbolic
conservation law which is the moment based finite volume hybrid central HWENO (Her-
mite Weighted Essentially Non-oscillatory) schemes and campare it with pure central
HWENO schemes. In spatial discretization, hybrid central HWENO schemes combine
central HWENO reconstruction with high-order linear reconstruction. And hybrid cen-
tral HWENO schemes use troubled-cell indicators to identify discontinuous region, then
the HWENO reconstruction based on the zero-moment and one-moment is applied in
this discontinuous region, otherwise, a simple high-order linear reconstruction is applied
in smooth region. In time discretization, hybrid central HWENO schemes use NCE-RK
(the natural continuous extension of Runge–Kutta) method. For system, Hybrid central
HWENO schemes can reduce calculation of local characteristics decomposition. Hybrid
central HWENO schemes have advantage of both central HWENO schemes and simple
linear reconstruction and greatly improve computational efficiency.
The key of hybrid central HWENO schemes is how to accurately identify discon-
tinuous region of the solution, and troubled-cell indicators can be used as the indicators
to identify it. We find out efficient troubled-cell indicators by comparing performances
of nine different troubled-cell indicators for hybrid central HWENO schemes for solving
one-dimensional system. And these indicators are applied for hybrid central HWENO
schemes to solve two-dimensional equation.
The hybrid technique performs well in moment based finite volume hybrid central H-
WENO schemes. Hybrid central HWENO schemes can maintain both high-order accuracy
in smooth region and essentially non-oscillation and high resolution property in discon-
tinuous region, with improvement of efficiency. The numerical error of hybrid central
HWENO schemes is smaller than pure central HWENO schemes in numerical accura-
cy test cases. And MR, TVB-3, XS indicators perform better then other troubled-cell















ficiency for different equation and the percentage of troubled-cell always decreases with
the refinement of spatial grid.
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和Shu 引入Hermite插值的思想，提出了有限体积的HWENO （Hermite WENO）格
式 [17,18]。HWENO格式比WENO格式更加紧致，在相同的模板下，能够达到更高的精








致格式与普通WENO 格式杂交的杂交紧致WENO 格式 [23]。而后Cosat 和Don将杂交格
式推广到中心差分格式，提出了杂交中心WENO 格式 [24]。他们利用多分辨率分析来寻
找梯度大的位置，而后在间断处使用5阶WENO格式，在光滑处使用6 阶中心有限差分






















采用NCE-RK（the natural continuous extension of Runge–Kutta）方法 [27]。NCE-RK
















































ut + f(u)x = 0 x ∈ [a, b], t > 0,










































































































































































































































































(uni+1 − uni−1), u(2)i =
1
12
(uni−1 − 2uni + uni+1). (2-9)
1.ATV指示子 [25]
记TV为tn时间层的数值解的平均值总变差：
TV ≡ TV (un) =
∑
i
|uni+1 − uni |
如果θ · |uni+1 − uni | ≥ TVN 成立，则判断单元[xi, xi+1]处于间断区域，即Ii和Ii+1 是坏




(mod) = m˜(u˜i, u
(0)















其中u˜i = uh(xi+ 1
2




i ， m˜(a1, a2, · · · , an)是改进
的minmod函数：
m˜(a1, a2, · · · , an) =
 a1, 当|a1| ≤M(∆x)2m(a1, a2, · · · , an), 其他情形 (2-10)
其 中M是TVB限 制 器 的 参 数，依 赖 于 具 体 问 题，且M > 0，minmod函
数m(a1, a2, · · · , an)定义如下：
m(a1, a2, · · · , an) =
 s ·mina≤i≤n |ai|, 当sign(a1) = · · · = sign(an) = s0, 其他情形 (2-11)














其中 αi = (uni − uni−1)2 + ε， ξi = (uni−1 − uni+1)2 + ε， ε是微小的正常数，通常





































i − u(0)i−1) + β3dmaxi− 1
2
.
其中m为minmod函数(2-11)，参数α = 2，β = 4。令：
u˜(xi+ 1
2
































































































i+1 − u(0)i , u(0)i − u(0)i−1)









i+1 − u(0)i − u(1)i+1, u(0)i − u(0)i−1 − u(1)i−1)


















∣∣uh|∂I−i − uh|∂I+ni ∣∣ > h k+12i ∥uh|Ii∥
记单元Ii为坏单元。其中∂I−i 表示单元Ii的入流边界，∂I+i 表示出流边界，hi表示















Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
